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Background of the Invention 

The invention relates to a method enabling to connect a digital mobile 
15 station to an external audiovisual display device. The invention also 
relates to a digital mobile station implementing said method. 
Furthermore, the invention relates to application software for a digital 
mobile station and implementing said method. The invention also 
relates to a system for displaying visual information. 

20 

Wireless digital communication networks and their use are rapidly 
expanding. Technological development in digital wireless communica- 
tion also makes it possible to continuously create new uses in addition 
to communication based on conventional speech transmission. With 

25 modern digital mobile stations (MS) it is already possible to transmit not 
only speech and text-based short messages (Short Message Service, 
SMS) but also data and various multimedia messages (Multimedia 
Messaging Service, MMS). The multimedia messages may contain for 
example video and audio clips. The trend is further to introduce even 

30 more sophisticated functions, similar to e.g. Internet sen/ices, in digital 
mobile stations and other corresponding wireless and portable termi- 
nals. 

As the uses of mobile stations become more versatile, this will naturally 
35 also involve the development of their data processing capacity and 
facilities (storage capacity, processor output, software attributes). Even 
at present, the most sophisticated commercially available mobile sta- 
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rate analog signals, and also the horizontal and vertical synchroniza- 
tion signals of the image. However, this solution is limited for use in 
connection with a mobile station of a given type and a given application 
only. Furthermore, it is an obvious drawback of the solution that for 
5 connecting the mobile station to the data projector, the use and trans- 
portation of the separate Irma™ device will always be required. The 
assortment of display devices suitable for the purpose is also relatively 
limited, because VGA connections are primarily used in various data 
projectors and computer displays only. Furthermore, in practice, the 
10 lengths of connection cables for VGA video signals are typically limited 
to a maximum of only a few metres. 

Summary of the Invention 

15 It is an aim of the present invention to disclose a completely novel type 
of solution which makes it possible to connect a digital mobile station to 
an external audiovisual display device (briefly AV device hereinbelow) 
or, more generally, to any general-purpose device equipped with an 
analog or digital video connection, in a significantly less complex man- 

20 ner than in prior art. 

The Invention thus makes it possible to use the mobile station, for 
example, as a display device in demonstrations to a large public. On 
the other hand, the invention also makes it possible to connect, for 
25 example, a television set or another large monitor as a display for the 
mobile station. A larger display device is advantageous, for example, 
when playing games included in the mobile station or when using the 
mobile station as an Internet terminal. 

30 The solution according to the Invention does not require the use of any 
separate adapter device between the mobile station and the AV device, 
for example a video gun or a video screen, but by means of the inven- 
tion, the mobile station can be connected to the AV device available at 
the time by means of a simple and conventional video cable. 

35 

In a first embodiment of the invention, a transmission mode based on 
an analog composite video signal is used, having the significant 
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advantage that there is a very large variety of devices equipped with an 
appropriate analog video connection, ranging from inexpensive home 
television sets up to various computer devices intended for image 
processing. 

5 

In a second embodiment of the invention, a transmission mode based 
on a digital video signal is used, for example according to the IEEE 
1394 standard. This embodiment has the advantage of good image 
quality. It is true that the availability of AV devices equipped with a 
10 digital video connection, such as e.g. a FireWire™ or i.Link™ connec- 
tion, is still relatively limited, but the supply of these devices will 
increase at an increased rate in the future. This trend is also speeded 
up by the development of digital television technology. 

15 To attain these purposes, the solution according to the invention is pri- 
marily characterized in that for generating a video signal for an external 
audiovisual display device in a mobile station, at least one or more 
existing digital signal processors or corresponding processing means 
of the mobile station are controlled to generate, instead of the data 

20 communication transmission signal flow, one or more digital video 
signal flows from image material stored in or transmitted into the 
memory of the mobile station. 

It is well known as such that the wireless connection of modern digital 
25 mobile stations on the radio channel is based, to a relatively essential 
degree, on the utilization of an efficient digital signal processor (DSP). 
One or more digital signal processors are used in the mobile station to 
process a wideband signal flow in digital form, which signal flow, or bit 
stream, is led after a digital-to-analog (D/A) conversion to an analog 
30 radio frequency part. The radio frequency part will transmit this analog 
signal further onto the radio channel. The digital signal processor of the 
mobile station is also used for the processing of a received signal, 
when an analog signal received from the radio channel by means of 
the radio frequency part has first been demodulated and converted by 
35 means of an anatog-to-digital (A/D) converter to a suitable digital for- 
mat. 
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is also possible to produce e.g. video signals which are suitable for a 
digital television environment. These standards vary in different coun- 
tries and are still partly under development. 

5 Consequently, the most significant advantage to be achieved with the 
invention is that the user may couple his/her mobile station to a desired 
AV device by means of a simple analog or digital video cable without 
other separate auxiliary devices. The user only needs to carry along 
the mobile station and possibly a suitable video cable, or a small-size 

10 adapter which makes it possible to use a video cable of a conventional 
standard. 

The invention is not limited solely to the displaying of still images, but if 
the mobile station is equipped with a sufficiently quick memory, a digital 
15 signal processor and other resources that are possibly needed, the 
invention can also be used to produce an analog or digital video signal 
of a moving image, such as video clips. 

Furthermore, in the case of analog video signals, the invention is not 
20 limited solely to the production of an analog composite video signal. If 
one or more digital signal processors of the mobile station, originally 
needed for the wireless data transmission connection, have the suffi- 
cient capacity, they may also be used, for example, to generate so- 
called S-video signals of analog format. In this case, separate video 
25 signals are generated for the luminance and chrominance information 
of the image. Also other analog video signals known as such, and 
those utilizing more than one signal conductor, as well as digital video 
signals with one or more conductors, are feasible. 

30 By means of the invention, the display device used for the mobile sta- 
tion may be, for example, a video gun. a video screen, or a television 
set. Furthermore, the mobile station can also be coupled directly to 
various recording devices, such as video recorders, video cameras, 
DVD devices (Digital Versatile Disc), or computer devices equipped 

35 with a video connection. 
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The invention makes the use of the mobile station as a display device 
more versatile for example at meetings and seminars. For the use of 
games or other entertainment functions of the mobile station, the 
mobile station can be connected, for example, to a television set. 
5 Thanks to the invention, a mobile station equipped with a camera, a so- 
called camera phone, can be connected to a video screen or a televi- 
sion set to show pictures taken with the camera. The camera phone 
can also be connected to various recording devices to store the 
images. If video clips or even movies have been stored in the memory 
10 of an efficient mobile station, these can be watched by means of a 
video screen, a video gun or a television set. 

The solution according to the invention can be implemented in modern 
mobile stations by relatively small modifications which are primarily 
15 related to the software of the mobile station. The modifications required 
in the mobile station on the hardware level are small and can thus be 
easily implemented. 

A restriction of the invention is that when the digital signal processor(s) 
20 and possibly also the D/A converter of the mobile station are generat- 
ing a video signal for an external AV device, the mobile station cannot 
simultaneously communicate with a communication network on the 
radio channel. Consequently, the mobile station cannot be simultane- 
ously used, for example, for speech or data transmission. 

25 

Short Description of the Drawings 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 

30 

Fig. 1 shows, in a block diagram in principle, the most important 
functional blocks of a mobile station generating an analog 
composite video signal, and its connection to an external AV 
device, and 

35 
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Fig. 2 


shows, in a block diagram in principle, the most important 
functional blocks of a mobile station generating a digital video 
signal, and its connection to an external AV device. 


5 Detailed Description of the Invention 

The mobile station MS of Fig. 1 comprises a processor MPU and ele- 
ments which are functionally connected with the processor: a memory 
MEM, a user interface Ul, a digital signal processor DSP, a digital-to- 

10 analog converter D/A (briefly a converter D/A hereinbelow). and a radio 
part RF. The processor MPU may be, for example, a microprocessor or 
a microcontroller. The memory MEM preferably comprises both a non- 
volatile memory (ROM, Read Only Memory) and a random access 
memory (RAM). The user interface Ul preferably provides the user with 

15 a display and a keyboard for using the mobile station MS. 

When the mobile station MS is normally used as, for example, a mobile 
phone, the digital signal processor DSP, controlled by the processor 
MPU, produces a wideband bit stream DTR specific to the respective 
20 digital communication network (for example GSM, Global System for 
Mobile Communications, or WCDMA, Wideband Code Division Multiple 
Access). The bit stream DTR is further converted in the converter D/A 
to an analog signal ATR and transmitted by the radio part RF via an 
antenna ANT further onto the radio channel. 

25 

According to the invention, instead of the output of the converter D/A 
being coupled to the radio part RF (broken line in block S), the output 
of the converter D/A is coupled by a switching means S (solid line in 
block S), controlled by the processor MCU, via an adapter INF to an 

30 analog video output Vout of the mobile station MS. The adapter INF 
preferably comprises a buffer amplifier and means for adapting the 
impedance of the video output Vout to the respective video standard. 
Further, the adapter INF also comprises a suitable fitting to couple a 
video cable C to the mobile station MS. The other end of the video 

35 cable C is connected to the analog video input Vin of the AV device. 
The adapter INF may also comprise protection couplings, implemented 
by methods known as such, for protecting the electronics of the mobile 


station MS from electrical interference or excess voltages coming in via 
the analog video output Vout. 

In a way characteristic to the invention and in accordance with a first 
5 embodiment of the invention, the digital signal processor DSP of Fig. 1 
is, controlled by the processor MPU, arranged to produce from image 
material stored in the memory MEM a composite video signal DCV in 
digital format, the digital composite video signal DCV being further led 
to the converter D/A to convert the signal to the actual analog compos- 

10 ite video signal ACV. Composite video signals according to a standard 
include, for example, signals complying with the PAL, NTSC, SECAM 
systems, which combine, in a way known as such, information on the 
luminance and chrominance of the image, as well as on the horizontal 
and vertical synchronization of the image, according to image lines, in 

15 a single analog signal A significant advantage of the analog composite 
video signal ACV is that it can be transmitted even long distances by 
means of a simple single-core coaxial cable or the like, without inter- 
ference. 

20 Described in more detail, the operation of the mobile station according 
to the invention may be, for example, the following. The image data 
relating to a still or moving image to be displayed on the display of the 
mobile station is stored in a memory MEM. The memory allocated for 
the purpose may preferably be, for example, a memory of the SDRAM 

25 type (Synchronous Dynamic Random Access Memory), or the like. 
From the memory MEM, the image data is transmitted, one image at a 
time, to the memory of the digital signal processor DSP, by using a fast 
data transmission channel, such as a DMA channel (Direct Memory 
Access). The transmission of a single image is preferably performed by 

30 transferring the single horizontal lines of the image from the memory 
MEM to the digital signal processor DSP temporally in succession, 
always one image line at a time. Now, the digital signal processor DSP 
produces from these single image lines a digital composite video signal 
DCV which is converted in the converter D/A to an analog composite 

35 video signal ACV. 
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On the basis of the image lines received, the digital signal processor 
DSP must also generate' the horizontal and vertical synchronization 
signals of a single image, which two signals it further combines with 
luminance and chrominance signals generated by it, to produce the 
5 complete analog composite video signal ACV. 

Preferably, the digital video signal DCV output from the digital signal 
processor DSP is converted to analog format by the digital-to-analog 
converter D/A, but in principle, the conversion can also be made, for 
10 example, by low-pass filtering. If the digital bit stream produced by the 
digital signal processor DSP is arranged to be, for example, pulse 
width modulated, such a bit stream can be low-pass filtered in a way 
known as such to produce the analog signal without an actual digital- 
to-analog conversion. 

15 

Figure 2 shows, in a principle view as in Fig. 1, a mobile station MS 
according to another embodiment of the invention, in which the digital 
signal processor DSP is, controlled by the processor MPU, arranged to 
produce a digital video signal DV from the image material into the 

20 memory MEM, the digital video signal DV being coupled via an adapter 
INF to the digital video output Vout of the mobile station MS. The digital 
video output Vout may comprise one serial digital signal line or several 
signal lines in parallel. The standard IEEE 1394 specifies a digital video 
signal which is suitable for use in the invention, but the invention can 

25 also be used to produce other video signals which are suitable, for 
example, for a digital television environment. Digital video signal con- 
nections which are now already used in various AV devices include, for 
example, the FireWire™ and i.Unk™ connections, which are both 
based on said IEEE 1394 standard. 

30 

The function to implement the analog or digital video output Vout of the 
mobile station according to the invention can be easily implemented in 
any such digital mobile stations which already comprise one or more 
sufficiently efficient and fast digital signal processors DSP for a wire- 
35 less data transmission connection, and in the case of the analog video 
signal, also means for converting the digital signal further to a suitable 
analog format. 
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A significant advantage of the invention is that the implementation 
mostly requires only reprogramming of the functions of the mobile sta- 
tion MS. Additions required on the hardware level primarily include only 
5 the switch means S (in the case of the analog video signal) as well as 
the adapter INF needed in the interface. It will be obvious for anyone 
skilled in the art how said switch means S and adapter INF can be 
implemented even in a number of ways known as such from prior art, 
for both the analog ACV and the digital DV video signal. 

10 

In portable mobile stations MS, the size and weight of the device are 
quite significant factors in view of the convenience of its use; therefore, 
this also means in practice that it Is not advantageous to equip the 
mobile station MS itself with a large connector of the type commonly 

15 used in video technology, for example an RCA female connector to be 
used in the case of analog video signals. Instead, the mobile station 
can be provided, in connection with the adapter INF, with a suitable 
small-sized connector to which it is possible to connect a small-sized 
adapter, if possible, which converts the connector further to e.g. the 

20 RCA female connector. To this adapter, it is further possible to couple 
a conventional RCA video cable. One alternative is to use a video 
cable specially made for the purpose, having, at its one end, a small- 
sized connector suitable for the video output Vout of the mobile station 
MS, and at its other end, correspondingly, a larger-sized connector 

25 suitable for the video input Vin of the AV device, for example an RCA 
male connector. 

Particularly in the case of digital video signals, the adapter INF and one 
or more connectors used in it for the video output Vout can also be 
30 replaced with a wireless link, such as, for example, a short-range Blue- 
tooth radio link. 

In one possible embodiment of the mobile station MS according to the 
invention, the mobile station MS to be sold to the consumer is, on the 
35 hardware level, readily equipped with the function according to the 
invention, but the software of the mobile station MS does not, in its 
basic assembly, support said function. The consumer can, if he/she so 
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Cellular), CDMA IS-95 (Code Division Multiple Access), TDMA IS-136 
(Time Division Multiple Access) networks, or in so-called third genera- 
tion networks, such as WCDMA and CDMA-2000. In wireless systems 
of the third generation, which are generally called the Universal Mobile 
5 Telecommunication System (UMTS), the data transmission rates and 
the properties of the mobile stations are significantly more sophisti- 
cated than in systems of the second generation, thereby making it pos- 
sible to implement the method according to the invention in an easier 
way. The mobile station MS may also comprise functions complying 
10 with the digital television system. 

In a summary, the present invention makes it possible to connect the 
mobile station MS in quite a new way to various AV devices having an 
analog or digital video signal input Vin. These AV devices may be 

15 either display devices, video signal recording devices, or also devices 
which process a video signal in any other way. When using an analog 
composite video signal, a substantial advantage is that only one signal 
conductor can be used to transmit all the essential data needed to 
show a black-and-white or colored, moving or still image. The range of 

20 AV devices which accept the analog composite video signal is also 
very wide, ranging from television sets to various computer based 
devices, A particular advantage to be achieved in the use of the digital 
video signal is better image quality than in the use of the analog video 
signal. For this reason, it will be obvious that the significance and use 

25 of digital video signals in relation to analog video signals will be 
increased in the future. 

The invention is by no means restricted to the properties of the image 
material to be presented by the method. By means of the method, 

30 depending on the resources of the mobile station MS, an analog or 
digital video signal can be formed of a moving or still image as well as 
from a black-and-white or color image. The image material may be 
generated in the mobile station MS itself, or it may be transferred to the 
memory of the mobile station MS in any way suitable for the purpose. It 

35 is also possible that a wireless or wired connection is used to connect 
another device to the mobile station MS which converts the image 
transmitted by the device to a video signal. However, this requires that 
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the transmission of the image material from said second device will not 
bind the resources of the digital signal processor DSP or other 
functional blocks of the mobile station MS In such a way that the con- 
version of the video signal according to the invention becomes impos- 
sible. 

It will be obvious for anyone skilled in the art that by combining, in dif- 
ferent ways, the methods, modes of operation and device structures 
presented above in connection with embodiments of the invention, it is 
possible to provide various embodiments of the invention in accor- 
dance with the spirit of the invention. Therefore, the above-presented 
examples must not be interpreted as restrictive to the invention, but the 
embodiments of the invention can be freely varied within the scope of 
the inventive features presented in the claims hereinbelow. 
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